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Summary
Purpose:  To  conduct  a  cluster  randomized  controlled  trial  comparing  the  Brazil-
ian  version  of  the  New  Moves  program  (NMP)  versus  observation  among  Brazilian
adolescent  girls.
Methods:  Ten  schools  were  randomly  allocated  to  the  Brazilian  NMP  or  the  obser-
vation  arm.  Study  participants  included  12—14-year-old  girls.  Recruitment  occurred
between  February  2014  and  March  2015.  The  NMP  included  sports,  nutritional  sup-
port,  motivational  interviews,  collective  lunch,  and  parental  information  materials.
Our  main  outcome  was  the  Body  Shape  Questionnaire  (BSQ).  Secondary  outcomes
included  the  Rosenberg  Self-Esteem  Scale  and  the  Unhealthy  Weight-Control  Behav-
iors  Index,  as  well  as  body  mass  index.  Study  results  were  evaluated  through
generalized  estimating  equations.
Results:  A  total  of  270  adolescents  participated  in  the  study.  At  baseline,  mean
age  was  13.4  years,  and  average  BMI  was  21.4.  The  intervention  did  not  result  in
any  statistically  significant  differences  between  the  NMP  and  the  observation  arm,
including  BSQ  (predicted  means  of  64.33  —– IC  95%  59.2—69.47  vs.  62.02  —– IC  95%
56.63—67.4),  respectively)  and  our  secondary  outcomes.  Adherence  was  low  during
the  intervention  (32.9%)  and  maintenance  (19.1%)  phases  of  the  program.
Abbreviations: BMI, body mass index(BMI); BSQ, Body Shape Questionnaire; ED, seating disorders; NMP, New Moves program; RSES,
Rosenberg Self-Esteem Scale; SES, socio-economic status; UWCB, Unhealthy Weight-Control Behaviors.
∗ Corresponding author at: Department of Psychiatry, Federal University of São Paulo, Rua Borges Lagoa, 570, CEP 04038-020, São
Paulo, SP, Brazil.
E-mail address: kdunker00@yahoo.com.br (K.L.L. Dunker).
https://doi.org/10.1016/j.orcp.2017.07.004
1871-403X/© 2017 Asia Oceania Association for the Study of Obesity. Published by Elsevier Ltd. All rights reserved.
Preventing  weight-related  problems  among  adolescent  girls  103
Conclusion:  The  New  Moves  program  did  not  lead  to  significant  changes  in  our  mea-
sured  outcomes.  Future  studies  should  investigate  whether  changes  might  occur  when
comprehensive  behavioral  programs  are  sustained  over  longer  periods  while  also  being
customized  to  local  population  characteristics.
©  2017  Asia  Oceania  Association  for  the  Study  of  Obesity.  Published  by  Elsevier  Ltd.
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the long-term  maintenance  of  a healthy  weight  [7].
Bandura’s Social  Cognitive  Theory  provided  the  pri-
mary theoretic  framework  for  New  Moves.  It  statesAll  rights  reserved.
ntroduction
besity  like  other  weight-related  problems  is  a
ajor challenge  to  public  health  given  its  epi-
emic status  in  children  and  adolescents,  and
ts association  with  increased  morbimortality,  psy-
hosocial suffering,  and  high  costs.  Its  prevalence
as increased  considerably  in  developing  countries,
here approximately  13%  of  all  individuals  under
he age  of  18  are  either  overweight  or  obese  [1,2].
n Brazil,  35%  of  children  and  20%  of  all  adolescents
re above  normal  weight  [3].
The increasing  rates  of  obesity  at  an  early  age
re likely  a  consequence  of  changes  in  dietary
nd physical  activity  patterns  in  modern  societies
4].  Obesity  among  young  individuals  is not  only  a
isk factor  for  obesity  later  in  life,  but  also  leads
o many  typical  adult  conditions  such  as  hyper-
ension and  diabetes  [5]. Besides  being  exposed
o many  physical  illnesses,  obese  children  and
dolescents often  present  emotional  distress  and
ow self-esteem  since  they  encounter  prejudice  at
chool [6].  Moreover,  while  attempting  to  lose  or
ontrol their  weight,  teenagers  tend  to  develop
elf-image dissatisfaction  and  unhealthy  weight
ontrol  behaviors  (e.g  skipping  meals,  fasting,  tak-
ng diet  pills  or  smoking  cigarettes,  vomiting)  [7,8].
hese behaviors  are  risk  factors  for  weight  gain
nd the  development  of  eating  disorders  (EDs),
ommon among  obese  and  non-obese  individuals
9,10].  Although  EDs  present  a  lower  prevalence
hen compared  to  obesity  [11],  they  are  becoming
ore frequent  in  developing  countries  [12,13]. This
s of  concern  considering  the  association  between
Ds and  increased  mortality  rates  [14].
Programs  focusing  exclusively  on  weight  control
resent many  challenges  in  the  prevention  and/or
reatment  of  obesity.  First,  this  approach  is  inef-
ective,  with  long-term  weight  loss  maintenance
ot being  consistently  achieved  by  overweight  and
bese individuals  [15]. Second,  an  excessive  con-
ern with  weight  leads  to  an  increased  risk  of  eating
t
cisorders,  cyclic  weight  loss  and  gain,  and  stigma
16]. In contrast,  integrated  lifestyle  interventions
emonstrate promising  results  in  the  management
f weight-related  problems  and  EDs  [17]. Such  pro-
rams focus  not  only  on  keeping  weight  within
ecommended standards  but  also  on  stimulating
ealthy eating  behaviors  and  improving  self-image
18,19]. This  methodology  is  also  consistent  with
he complex  causal  mechanisms  behind  obesity,
hich involve  the  interaction  between  genetic,
ehavioral and  environmental  factors  [17,20].
School-based programs  are  considered  efficient
or weight-related  problems  as  they  can  simul-
aneously reach  a large  number  of  individuals
21,22]. Also,  their  connection  to  an  educational
nvironment has  the  potential  to  deliver  a more
onvincing  argument,  ultimately  benefiting  from
he social  influence  provided  by  teachers  and
eer students.  However,  even  in  such  a  favor-
ble environment,  school-based  interventions  have
emonstrated  inconsistent  results  in  improving
eight, body  satisfaction,  and  nutrition  quality
23,24]. Among  these  interventions,  the  New  Moves
rogram (NMP)  has  demonstrated  positive  out-
omes  amidst  female  adolescents  in  the  United
tates. NMP  did  not  lead  to  significant  changes
mong girls  in  relation  to  body  weight  and  per-
ent body  fat,  but  improvements  were  observed
or sedentary  activity,  eating  patterns,  unhealthy
eight control  behaviors,  and  body/self-image.
The  NMP  incorporates  principles  learned  in  pre-
ious research  in  the  fields  of  eating  disorders  and
besity, having  demonstrated  a  positive  impact  on
ating patterns,  levels  of  physical  activity,  and
articipants’  self-image  [25]. Of  importance,  the
rogram does  not  focus  on  weight  loss  as  an  isolated
oal but  targets  behavioral  changes  associated  withhat the  people’s  self-perception  must  initially
hange to  precipitate  behavioral  change.  To  reduce
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adolescents’  eating  problems,  one  must  aim  to
improve  their  body  image  by  way  of  promoting  their
whole self-image  and  self-esteem.  Self-esteem
protection and  enhancement  are,  therefore,  appro-
priate and  desirable  to  all  adolescents,  being
particularly relevant  in  the  treatment  and  preven-
tion  of  body  image  and  eating  problems  as  well  as
obesity since  low  self-esteem  is  considered  to  be  a
potent risk  factor  for  eating  problems  [26].  The  ulti-
mate goal  was  to  positively  influence  participants
regarding physical  activity,  eating,  and  weight  con-
trol behaviors  [7]. Despite  having  obtained  positive
results  in  the  United  States,  to  our  knowledge,  the
NMP has  not  been  validated  among  populations  in
other countries.
In the  face  of  this  gap  in  the  literature,  the
objective of  this  study  was  to  adapt  the  NMP  to
the Brazilian  population,  while  also  evaluating  its
effectiveness  among  adolescents  in  public  schools
in São  Paulo,  Brazil.
Methods
Trial design
This  study  is  a  cluster-randomized  controlled  trial
to evaluate  the  effectiveness  of  the  New  Moves
obesity prevention  program  among  adolescent  girls
in public  schools  located  in  São  Paulo,  Brazil.  Our
primary  goal  was  to  evaluate  the  effectiveness  at
the individual  participant  level  rather  than  at  the
school cluster  level.  Our  study  was  designed,  imple-
mented  and  reported  per  the  CONSORT  statement
and its  extension  for  Cluster  Trials  [27].  No  changes
were made  to  the  design  after  trial  initiation,  eli-
gibility criteria  remaining  the  same  throughout  the
study.
Ethics
The  Institutional  Review  Board  of  the  Federal  Uni-
versity  of  São  Paulo,  Brazil  approved  our  study.
Informed assent  and  consent  forms  were  signed  by
adolescents  and  their  parents/guardians,  respec-
tively,  before  the  implementation  of  any  study
protocol. The  trial  was  registered  at  the  Brazilian
Registry of  Clinical  Trials  in  September  2015  (regis-
tration  number:  RBR-6ddpb3).
ParticipantsOut  of  a  total  46  schools  from  the  Central-South
area of  São  Paulo  city,  we  consulted  20  schools.  Of
these, ten  schools  refused  to  participate  for  rea-
i
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ons  ranging  from  the  unavailability  of  space  to
arry out  the  activities  of  the  program,  disinter-
st in  the  proposal  due  to  changes  in  the  school’s
oard of  directors  or  the  lack  of  time  and  interest
o know,  understand  the  proposal.  Our  study  thus
ncluded  ten  public  schools  from  the  Central-South
rea of  São  Paulo  city  interested  in  participating  in
he clinical  trial  at  the  beginning  of  each  semester.
nstitutions were  selected  after  principals  agreed
o have  their  schools  involved.
The primary  researcher  advertised  the  project
uring school  hours  to  all  seventh  and  eighth-grade
tudents. During  the  recruitment  process,  only  girls
ere asked  to  participate  in  a  research  study  to
valuate the  impact  of  the  following  aspects  in
reventing  weight-related  issues:  body  satisfac-
ion, eating  habits,  and  physical  activity.  After  the
andomization  process,  schools  in  the  intervention
rm were  informed  about  the  NMP  activities.  The
ew Moves  program  (NMP)  was  originally  designed
n the  United  States  to  address  issues  specific  to
dolescent  females  [7]. For  example,  previous  stud-
es observed  that  self-image  perception  is  more
mportant  for  female  adolescents  than  for  their
ale counterparts.  Applying  the  same  framework
o males  would  likely  not  obtain  the  same  response
e expected  for  this  population.  This  is  all  to  say
hat males  would  require  a particular,  different
pproach.
Eligible subjects  were  teenage  girls  between  the
ges of  12—14  years,  practicing  less  than  one  daily
our of  physical  activity  at  the  time  of  study  recruit-
ent.  Exclusion  criteria  were  behaviors  involving
omiting after  meals  or  taking  laxatives,  both  with
he intent  of  losing  weight,  and  occurring  at  least
nce a  week.  A  total  of  seven  subjects  reported
o inducing  vomiting  over  the  past  month,  with
ther subjects  providing  anecdotes  of  having  sim-
lar episodes  in  the  past.  These  subjects  were  not
xcluded,  however,  since  they  did  not  meet  crite-
ia for  bulimia.  Specifically,  DSM-IV  requires  twice
 week  for  three  months.  The  evaluation  of  these
ehaviors  was  performed  through  structured  ques-
ionnaires  used  in  the  recruitment  of  potential
articipants.
All adolescents  completed  an  initial,  and  two
ollow-up assessments,  the  first  right  after  the  end
f the  primary  intervention,  and  the  second  seven-
een weeks  later,  after  a period  including  program
ssessment, scholar  holidays,  and  a  maintenance
hase of  nine  weeks.
Each  participant  provided  sociodemographicnformation  and  responded  to  structured  scales
easuring  levels  of  body  image  dissatisfaction,
elf-esteem  and  unhealthy  weight  control  behav-
ors. The  ‘‘Brazilian  Economic  Classification’’  was
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areventing  weight-related  problems  among  adolesc
sed  to  classify  the  students  according  to  socioe-
onomic strata.  This  instrument  stratifies  families
aking into  account  their  purchasing  power.  The
um of  these  scores  determines  the  family’s  eco-
omic class,  ranging  from  A1  (best  income)  to  E
worst income)  [28].  There  were  no  participants  in
he social  classes  A1  and  E.  All  participants  were
lassified  into  medium-high  comprising  of  economic
lasses  A2,  B1  and  B2,  while  all  others  were  clas-
ified  as  medium-low  class  [29].  Data  collection
ccurred during  regular  class  hours  over  a two  to
hree-day  period.  This  extended  data  collection
eriod attempted  to  decrease  missing  data  rates
rom  participants  skipping  class  on  the  first  evalua-
ion day.
nterventions
he  New  Moves  program  (NMP)  was  originally
esigned in  the  United  States  to  address  issues
pecific to  adolescent  females  [25].  For  example,
revious studies  have  found  that  self-image  per-
eption  is  more  important  to  female  adolescents
han their  male  counterparts  [30,31].  Applying  the
ame framework  to  males  would  likely  not  obtain
he same  response  we  expected  for  this  population.
ales would,  therefore,  require  a  specific,  differ-
nt approach.  The  NMP  protocol  was  translated  and
ross-culturally  validated  by  a  joint  task  force  com-
rising the  original  program  developers  and  the
razilian  research  team.  A  pilot  intervention  was
onducted  with  25  girls  meeting  the  inclusion  crite-
ia in  a  separate  public  school  in  the  South  region  of
ão Paulo.  This  pilot  occurred  after  approval  by  the
nstitutional  Review  Board  and  before  the  initiation
f formal  recruitment.  In  response  to  this  initial
ilot,  the  program  was  adapted  to  the  Brazilian  con-
ext and  population  in  the  following  manner:  first,
he intervention  was  scheduled  to  an  after-school
eriod and  not  implemented  during  regular  school
ours as  in  the  original  American  intervention.  The
easoning  behind  this  modification  was  that  the
chools  participating  in  our  study  did  not  offer  full-
ay courses,  and  implementing  the  program  within
chool  hours  would  impact  their  curriculum.  Sec-
nd, the  program  was  adapted  to  conduct  two
eekly encounters  since  some  teenagers  reported
aving limited  availability  to  stay  at  school  after
lass.  Specifically,  they  mentioned  responsibilities
uch as  taking  care  of  their  younger  siblings  or  doing
ousehold  chores.  Third,  to  adapt  the  components
f the  program  to  the  Brazilian  school  calendar,
he intervention  and  maintenance  phases  of  the
rogram  were  performed  over  two  non-consecutive
i
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locks  of  nine  weeks.  These  blocks  were  sepa-
ated by  a  period  including  school  holidays.  These
odifications  were  implemented  because  school
olidays  in  Brazil  usually  occur  twice  a  year:  in  July
or the  Winter  vacation  and  December—January
or the  Summer  recess.  Finally,  questionnaires
ere applied  by  the  research  team  since  students
emonstrated difficulty  reading  and  understanding
elf-report questionnaires.
In  schools  assigned  to  the  observation  arm,
eachers were  instructed  to  run  their  classes  as
sual. Students  from  schools  assigned  to  the  inter-
ention  arm  participated  in  a  series  of  activities
elated to  the  NMP,  including:  (1)  group  physical
ducation sessions  entitled  ‘‘Be  active,’’  with  two
ne-hour sessions  weekly  for  nine  weeks.  (2)  Inter-
ctive group  educational  sessions  with  dietitians
nd psychologists,  entitled  respectively  ‘Be  Fueled’
nd ‘‘Be  Fabulous,’’  with  one  weekly  session  lasting
ne hour  for  eight  weeks.  (3)  Two  sessions  of  indi-
idual counseling  using  motivational  interviewing
echniques. Additionally,  students  were  provided
unch  on  the  days  of  the  NMP  activities,  as  well  as
dditional  one-hour  weekly  group  lunch  meetings
n the  maintenance  phase  for  nine  weeks  after  the
nd of  the  main  activities.
In  addition  to  the  previously  mentioned  activ-
ties, students  received  the  following  didactic
esources: (1)  girl’s  pages  (203  pages).  (2)  Recipes
ook (14  pages).  (3)  Postcards  with  explanations  to
arents regarding  the  program  (6  postcards).  Fur-
hermore,  the  professionals  involved  in  the  program
eceived  materials  with  instructions  to  guide  the
MP activities:  ‘Be  Active’  (18  pages),  ‘‘Be  Fueled’’
17 pages)  and  ‘‘Be  Fabulous’’  (21  pages).  These
aterials  are  available  online  in  English  and  Por-
uguese  (http://www.newmovesonline.com/, last
ccessed  on  September  2016).  Dietitians  were  also
rained in  motivational  interviewing  before  the
eginning  of  the  intervention.
utcomes
lthough  reducing  weight  is  certainly  a goal,  focus-
ng on  weight  reduction  as  primary  outcome  was  not
he main  measure  [32].  Instead,  the  program  was
rimarily  focused  on  enhancing  self-esteem,  body
atisfaction,  physical  activity,  and  healthy  eating.
ody shape  concerns  were  our  primary  outcome,
valuated through  the  Body  Shape  Questionnaire
BSQ). The  following  measures  were  considered
s secondary  outcomes:  (1)  self-worth  and  feel-
ngs about  the  self  as  measured  by  the  Rosenberg
elf-Esteem Scale  (RSES).  (2)  BMI,  calculated  as
ody mass  or  weight  in  kilograms  divided  by  height
quared  in  meters.  Weight  was  measured  using  a
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digital  scale,  while  height  was  measured  through
a tape  on  the  wall.  Based  on  their  BMI  percentiles
(BMI-P) standardized  by  age  and  gender  [33],  par-
ticipants  were  classified  as  underweight  or  at  risk
(BMI-P ≤  15),  normal  weight  (15  <  BMI-P  <  85),  over-
weight (85  ≤  BMI-P  < 97)  or  obese  (BMI-P  ≥  97).  (3)
Unhealthy  Weight-Control  Behaviors  (UWCB),  mea-
sured according  to  the  UWCB  index.  The  latter  was
calculated  as  a  sum  of  items  scoring  positively  for
any of  the  following  behaviors:  fasting,  eating  less,
skipping meals,  dieting,  vomiting,  as  well  as  using
diet medications,  diuretics,  laxatives,  nutritional
replacements, or  cigarettes.  Any  such  behaviors
should have  occurred  once  a  week  during  the  pre-
vious month  with  the  explicit  purpose  of  losing
weight. The  BSQ  and  RSQ  are  self-reported  scales
with adapted  versions  for  adolescents,  having  been
previously  cross-culturally  validated  for  Brazilian
Portuguese  [34,35].
Sample size
The  sample  size  was  calculated  based  on  the  Body
Shape Concerns  Questionnaire  (BSQ).  A  total  sam-
ple size  of  232  girls  was  estimated  to  offer  a  power
of 80%  to  detect  an  absolute  difference  of  5%  at  an
alpha of  0.05,  assuming  two-sided  tests.
Randomization
Randomization  was  performed  at  the  school  level
to prevent  contamination  across  students  between
the intervention  and  observation  arms.  We  used  an
allocation  ratio  of  1:1.  School  names  were  assigned
to paper  slips  and  then  randomly  selected  by  the
school  principals  to  assign  each  school  to  the  inter-
vention  or  control  groups.  The  randomization  was
not performed  with  replacement  but  was  blocked,
ultimately ensuring  an  equal  sample  size  between
both groups.
Blinding
There  was  no  blinding  regarding  intervention
assignments  and  assessment,  but  blinding  was
present during  data  analysis.  Students  were
informed of  randomization  results  after  they  agreed
to participate  in  the  study.
Statistical methods
The  analysis  was  conducted  at  the  student  level
while taking  into  account  the  clustering  effect.  In
other words,  by  using  marginal  models  we  account
for the  fact  that  students  within  a  given  school
(cluster) should  not  be  analyzed  as  if  they  were
R
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ompletely  independent  of  each  other,  but  that  the
nfluence of  one  student  over  another  should  be
aken into  account.
Our  exploratory  analysis  started  by  evaluat-
ng distributions,  frequencies,  and  percentages
or each  of  the  numeric  and  categorical  vari-
bles. Categorical  variables  were  evaluated  for
ear-zero  variation.  Extensive  graphical  displays
ere used  for  both  univariate  analysis  and  bivari-
te associations,  accompanied  by  broader  tests
uch as  the  Maximal  Information  Coefficient  and
on-Negative  Matrix  Factorization  algorithms  for
umeric variables.  Missing  data  were  explored
sing a combination  of  graphical  displays  involv-
ng univariate,  bivariate  and  multivariate  methods.
mputation  was  performed  using  a k-nearest  neigh-
ors algorithm  (n  = 5).
Comparison  between  baseline  variables  was  per-
ormed using  chi-square  and  t-tests  to  determine
hether the  randomization  was  effective.  After
alance  evaluation,  we  used  a series  of  marginal
odels, specifically-generalized  estimating  equa-
ions. These  models  evaluated  the  association
etween all  previously  reported  outcomes  and
he intervention  versus  observation,  accounting  for
he intermediate  follow-up  measurements.  Results
ere reported  as  predicted  means  for  numeric  out-
omes, along  with  95%  Confidence  Intervals.  Our
nalyses  also  followed  an  intention  to  treat  protocol
y performing  a  sensitivity  analysis  where  all  sub-
ects were  included  regardless  of  their  follow-up
ime or  intervention.  All  analyses  were  performed
sing the  R  language  and  the  following  packages:
gplot2, rmarkdown.
esults
articipant flow
ollowing  our  original  analysis  plan  and  intention
o treat  protocol,  all  270  initial  subjects  undergo-
ng randomization  were  included  in  the  analysis.
Fig.  1).  As  a measure  of  adherence,  the  proportion
f girls  participating  in  more  than  70%  of  sessions
as 32.9%  (n  =  43)  in  the  intervention  phase,  and
9.1% (n  = 25)  in  the  maintenance  phase.ecruitment
able  A1  in  the  Appendix  A  reports  recruitment,
ntervention  and  follow-up  periods  for  each  school.
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(Figure  1  Patient
aseline data
 total  of  270  adolescents  were  randomized,  139
llocated  to  the  intervention  arm  and  131  to  the
bservation  arm.  At  baseline,  participants  were  on
verage 13.4  years  old  (SD  =  0.64),  with  a  mean
3.3 kg  (SD  =  12.3),  and  a  corresponding  BMI  of
1.4 kg/m2 (SD  =  4.4).  Most  subjects  were  from
edium-low socio-economic  level  (60.7%)  compris-
ng of  classes  C1,  C2  or  D.  A  total  of  34.5%  (n  = 93)  of
ll participants  were  classified  as  either  overweight
r obese,  9.6%  (n  = 26)  were  either  underweight  or
t risk,  and  55.9%  fell  within  the  normal  weight
ange. Measured  baseline  variables  were  balanced
etween randomization  arms,  with  the  exception
f social  class  and  weight  (Table  1).
Fig.  2  presents  the  association  between  the
ntervention groups  and  outcomes.  No  statistically
ignificant difference  was  found  between  the  con-
A
A
tlusion  flowchart.
rol  and  intervention  groups  concerning  scores  for
he Body  Shape  Questionnaire,  Rosenberg  Self-
steem  Scale,  and  overall  BMI.  For  facilitating
isualization,  all  scores  were  normalized  to  a 0—100
cale, with  scores  having  a normal  distribution.  The
ormalization  referred  simply  to  a  rescaling  method
imed  at  improving  interpretation.
When  comparing  different  schools,  we  identi-
ed significant  differences  with  age,  medium-low
ocio-economic  level,  weight,  and  height.  No  sig-
ificant difference  was  detected  in  the  multiple
cale scores  evaluating  body  shape,  self-esteem,
nhealthy Weight-Control  Behaviors,  and  BMI
Table  A2  in  the  Appendix  A).nalyzed samples
 total  of  10  clusters  were  analyzed,  five  allocated
o the  intervention  and  five  to  the  control  arms.
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Table  1  Sample  characteristics  stratified  by  control  or  intervention  groups.
Variable  Total  (270)  Control  (139)  Intervention  (131)  p
Age  13.39  (±0.64)  13.45  (±0.64)  13.33  (±0.63)  0.139
SESa 0.018
Medium  high  106  (39.3%)  67  (48.2%)  39  (29.8%)
Medium  low 164  (60.7%) 72  (51.8%)  92  (70.2%)
BSQb 75.59  (±34.94)  73.73  (±35.33)  77.57  (±34.54)  0.367
RSESc 18.06  (±4.33)  18.24  (±4.54)  17.86  (±4.1)  0.467
Weight 53.32  (±12.26) 54.79  (±13.46) 51.76  (±10.68) 0.041
Height  1.58  (±0.06) 1.58  (±0.07) 1.57  (±0.06) 0.197
BMI  21.35  (±4.39)  21.8  (±4.81)  20.88  (±3.87)  0.084
BMI-P  0.155
-  <P15  26  (9.6%)  14  (10%)  12  (9.1%)
-  15—85  151  (55.9%)  70  (50.4%)  81  (61.9%)
-  85—97  59  (21.9%)  33  (23.7%)  26  (19.8%)
-  >97  34  (12.6%)  22  (15.8%)  12  (9.2%)
UWCBd 0.53
-  0  190  (70.4%)  92  (66.2%)  98  (74.8%)
-  1  31  (11.5%)  17  (12.2%)  14  (10.7%)
-  2  24  (8.9%)  16  (11.5%)  8  (6.1%)
-  3  18  (6.7%)  11  (7.9%)  7  (5.3%)
-  4  4  (1.5%)  2  (1.4%)  2  (1.5%)
-  5  3  (1.1%)  1  (0.7%)  2  (1.5%)
BMI-P < 15 = underweight or at risk; BMI-P 15—85 = normal weight; BMI-P 85—97 = overweight; BMI-P > 97 = obese
a SES: socio-economic status (there were no participants in the social classes A1 and E).
b BSQ: Body Shape Questionnaire scores.
c RSES: Rosenberg Self-Esteem Scale scores.
d UWCB: Unhealthy Weight-Control Behaviors (number of unhealthy weight control methods used by each participant, includ-
ing fasting, eating less, skipping meals, dieting, vomiting, as well as using diet medications, diuretics, laxatives, nutritional
replacements, or cigarettes).
Figure  2  Association  between  intervention  groups  and  outcomes.
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Figure  3  Body  Shape  Questionnaire  scores  at  baseline,  after  intervention  (9  weeks)  and  maintenance  period  (18
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SQ:  Body  Shape  Questionnaire  scores.
utcomes and estimation
hen  evaluating  the  predicted  means  for  each  out-
ome, the  New  Moves  intervention  did  not  result
n statistically  significant  differences  in  relation  to
he observation  arm  (Table  2),  including  scores  for
he Body  Shape  Questionnaire  (Fig.  3),  Rosenberg
elf-Esteem Scale  (Fig.  4),  and  overall  BMI  (Fig.  5).
arms
o  harm  or  unintended  effects  were  observed  in
ither group  that  could  be  directly  attributed  to
he intervention.
iscussion
o  the  best  of  our  knowledge,  this  is  the  first  time
he NMP  is  applied  to  a  population  outside  of  the
nited  States.  In  contrast  with  findings  from  the
riginal study  [25],  we  did  not  observe  significant
ifferences between  the  intervention  and  control
roups about  body  shape  concerns  (BSQ)  and  self-
steem  (RSES).  Similar  to  the  original  program,  no
hanges were  observed  in  weight  status  and  the  use
f Unhealthy  Weight-Control  Behaviors.
i
T
c
iParticular  elements  of  the  adapted  NMP  may
ave contributed  to  our  findings.  Studies  report-
ng short-term  interventions  aimed  at  obesity
ontrol among  children  and  adolescents  fre-
uently describe  conflicting  results,  including  those
nvolving  parent  participation.  Inconsistent  results
ave also  been  found  in  interventions  involving
utritional support  or  physical  activity  targeting
on-obese girls,  a group  comprising  55.9%  of  our
ample [23,36].  In  contrast  with  our  study,  the
riginal  NMP  study  conducted  in  the  United  States
eported  a host  of  positive  behavioral  modifica-
ions associated  with  the  program.  One  possible
xplanation for  these  differences  is  the  low  adher-
nce in  our  study  for  both  the  intervention  (32.9%)
nd maintenance  (19.1%)  phases.  These  low  adher-
nce rates  might  be  explained  by  our  program
eing offered  after  school  hours,  which  might  have
ecome  a  challenge  for  participants  to  remain
n school  for  an  extended  period.  Other  reasons
nclude the  fact  that  most  teenagers  in  our  sam-
le come  from  low-income  families.  Low-income
ndividuals may  be  less  likely  to  change  their  behav-
or following  lifestyle-changing  interventions  [37].
his hypothesis  is  corroborated  by  the  limited  suc-
ess in  changing  weight  status  among  school-based
ntervention programs  in  low  and  middle-income
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Figure  4  Rosenberg  Self-Esteem  Scale  scores  at  baseline,  after  intervention  (9  weeks)  and  maintenance  period  (18
weeks)  in  the  both  groups.
RSES:  Rosenberg  Self-Esteem  Scale  scores.
Figure  5  BMI  at  baseline,  after  intervention  (9  weeks)  and  maintenance  period  (18  weeks)  in  the  both  groups.
BMI:  body  mass  index.
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Table  2  Outcomes  after  the  maintenance  period  in  control  or  intervention  groups.
Outcome  measures  Control  Intervention
Body  Shape  Questionnaire  64.33  (IC  95%  59.2,  69.47)  62.02  (IC  95%  56.63,  67.4)
Rosenberg  Self-Esteem  Scale  20.06  (IC  95%  19.22,  20.89)  20.52  (IC  95%  19.65,  21.4)
BMI  22.28  (IC  95%  21.47,  23.1)  21.6  (IC  95%  20.75,  22.45)
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ountries  [9,38]. This  effect  is  enhanced  by  the
ssociation  between  low  socioeconomic  status  and
ome well-known  risk  factors  of  obesity,  includ-
ng intra-uterine  and  infancy  malnutrition  [39,40].
inally, recent  trends  with  nutrition  transition  in
eveloping  countries  are  a  potential  factor,  since
nder-served  populations  are  suddenly  exposed
o hypercaloric  diets  associated  with  inexpensive,
nergy-dense  foods  [41,42].  These  findings  point  to
besity being  a  ‘‘different  condition’’  when  com-
ared to  developing  and  developed  countries.  As
 consequence,  interventions  within  the  Brazilian
opulation might  require  additional  cross-cultural
daptation [43].
When  it  comes  to  behavioral  interventions  for
besity  and  ED,  negative  or  mixed  results  are  fairly
ommon,  both  among  adults  and  children  [44,45].
ne likely  reason  for  this  paucity  of  reliable  inter-
entions  is  that  little  is  known  about  active  factors
n the  management  of  weight-related  problems
cross different  individuals  and  populations.  This
ack of  information  derives  from  the  complexity  of
echanisms  underlying  obesity,  with  many  differ-
nt possible  combinations  of  elements  contributing
o the  success  or  failure  of  an  intervention  [21].  In
um, despite  a  massive  amount  of  research  studies
n obesity  and  weight-related  problems,  there  is
till a  lack  of  consistent  models  that  can  guide  the
hoice of  more  comprehensive  interventions  under
ifferent  contexts.
Despite filling  an  important  gap  in  the  literature,
ur study  does  have  limitations  usually  associated
ith a  randomized  trial  design.  First,  our  sample
ize was  calculated  considering  individual  partici-
ants rather  than  clusters,  impairing  the  statistical
ower  of  our  study.  Second,  although  we  attempted
o be  as  broad  as  possible  in  our  inclusion  criteria
nd recruitment  strategies,  we  used  a  convenience
ampling method  which  might  have  impaired  our
xternal study  validity.  Third,  while  we  followed
he CONSORT  guidelines  in  designing  as  well  as
eporting  our  results,  blinding  was  not  possible
n the  subject  and  research  coordinator  levels.
lthough this  limitation  in  blinding  can  pose  an
ssessment  bias,  our  study  did  achieve  blinding  at
he data  analysis  level.  Fourth,  the  intervention  and
i.34,  0.67)  0.41  (IC  95%  0.24,  0.58)
aintenance  phase  of  our  study  were  not  imple-
ented  sequentially  because  of  two  consecutive
chool holiday  periods.  Fifth,  control  schools  were
ssigned  no  alternative  programs.  Although  our  trial
an be  classified  as  being  pragmatic,  one  associ-
ted limitation  is  that  our  control  group  was  not
xposed  to  a  placebo.  At  the  end  of  our  study,
chools in  the  control  group  were  offered  a lecture
o discuss  topics  related  to  the  program,  includ-
ng body  image,  food,  and  physical  activity  level.
ixth, our  participation  rate  was  not  high.  This  lim-
tation might  be  explained  by  factors  associated
ith the  low  family  income  among  participating
hildren, making  it  difficult  for  them  to  stay  at  the
chool for  a longer  period.  Reasons  could  include
aving additional  chores  at  home  such  as  caring  for
ounger  siblings  while  parents  are  at work  or  liv-
ng in  areas  where  arriving  in  the  evening  would
ose a threat  to  their  security.  This  limitation  is
imilar to  those  found  in  some  previous  preventive
nterventions  focusing  on  behavior  modification  at
he ‘‘micro’’  level  —  individual  children,  their  fam-
lies, schools,  clinics  or  worksite,  while  having  little
r no  impact  on  the  overall  occurrence  of  obesity,
elated to  macro-level  factors  such  as  economic  or
ransport policies  [46,47].
In conclusion,  despite  the  previous  success  of
he NPM  in  the  United  States,  our  study  was  not
eneficial  in  our  Brazilian  sample.  Nevertheless,
y demonstrating  measures  that  were  not  effec-
ive, we  conclude  that  our  findings  can  assist  in
uiding future  clinical  and  healthcare  policy  deci-
ion making  by  avoiding  investment  in  interventions
hat might  not  bring  commensurate  benefits.  How-
ver, further  adapted  versions  of  the  NMP  might  be
onsidered  for  future  interventions  in  low-income
ountries since  its  lack  of focus  on  reducing  weight
ight lower  the  risk  of  developing  EDs  following
he program  [23]. We  also  recommend  that  future
tudies start  implementation  through  mixed  meth-
ds designs,  combining  qualitative  and  quantitative
pproaches,  as  this  approach  might  lead  to  insights
hat would  enhance  the  likelihood  of  a successful
ntervention.
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Table  A2  Comparison  of  average  adolescent  characteristics  across  schools  at  baseline.
Variable Total  (270) 1  (24) 2  (27) 3  (28) 4  (29) 5  (30) 6  (30)  7  (27)  8  (23)  9  (26)  10  (26)  p
Age  13.39
(±0.64)
13.51
(±0.67)
13.16
(±0.72)
13.26
(±0.63)
13.34
(±0.68)
13.1
(±0.31)
13.33
(±0.62)
13.29
(±0.66)
13.39
(±0.43)
13.65
(±0.7)
13.97
(±0.48)
0.001
SESa 0.001
Medium  high 106
(39.3%)
10
(41.7%)
9
(33.3%)
11
(39.3%)
23
(79.3%)
18
(60%)
14
(46.7%)
2
(7.4%)
4
(17.4%)
7
(26.9%)
8
(30.8%)
Medium low 164
(60.7%)
14
(58.3%)
18
(66.7%)
17
(60.7%)
6
(20.7%)
12
(40%)
16
(53.3%)
25
(92.6%)
19
(82.6%)
19
(73.1%)
18
(69.2%)
BSQb 75.59
(±4.94)
77.5
(±34.38)
74.26
(±3.29)
70.39
(±8.68)
80.66
(±6.13)
67.03
(±32.44)
86.47
(±8.17)
70.22
(±27)
78.57
(±9.17)
77.42
(±32.37)
73.62
(±7.53)
0.673
RSESc 18.06
(±4.33)
18.42
(±3.83)
18.78
(±4.02)
19.32
(±3.74)
18.79
(±4.52)
18.47
(±5.09)
17.7
(±3.51)
17.89
(±4.2)
16.32
(±4.9)
16.77
(±4.32)
17.69
(±4.76)
0.343
Weight  53.32
(±2.26)
51.15
(±7.76)
47.94
(±7.73)
53.03
(±13.7)
54.67
(±13.88)
53.91
(±13.72)
56.83
(±13.22)
50.39
(±7.03)
51.9
(±13.99)
54.5
(±11.19)
58.13
(±14.91)
0.029
Height  1.58
(±0.06)
1.59
(±0.06)
1.56
(±0.06)
1.57
(±0.06)
1.56
(±0.06)
1.57
(±0.05)
1.59
(±0.07)
1.57
(±0.06)
1.54
(±0.06)
1.61
(±0.07)
1.6
(±0.08)
0.019
BMI  21.35
(±4.39)
20.33
(±3.07)
19.6
(±2.67)
21.39
(±4.83)
22.33
(±5.64)
21.77
(±4.76)
22.28
(±4.42)
20.37
(±2.69)
21.71
(±5.46)
20.95
(±3.87)
22.51
(±4.86)
0.065
BMI-P  0.384
-  <P15  26
(9.6%)
4
(16.7%)
2
(7.4%)
5
(17.8%)
2
(6.9%)
2
(6.6%)
3
(10%)
2
(7.4%)
1
(4.3%)
3
(11.5%)
2
(7.7%)
- 15—85  151
(55.9%)
14
(58,3%)
21(77.7%)  11(39.3%)  15(51.7%)  16(53.4%)  15(50.0%)  17(62.9%)  14(60.8%)  16(61.6%)  12(46.2%)
-  85—97  59
(21.9%)
4
(16.7%)
4
(14.8%)
6
(21.4%)
7
(24.1%)
8
(26.7%)
7
(23.3%)
8
(29.6%)
3
(13%)
4
(15.4%)
8
(30.8%)
- >97  34
(12.6%)
2
(8.3%)
0
(0%)
6
(21.4%)
5
(17.2%)
4
(13.3%)
5
(16.7%)
0
(0%)
5
(21.7%)
3
(11.5%)
4
(15.4%)
UWCBd 0.188
-  0  190
(70.4%)
11
(45.8%)
21
(77.8%)
15
(53.6%)
21
(72.4%)
19
(63.3%)
20
(66.7%)
24
(88.9%)
22
(95.7%)
18
(69.2%)
19
(73.1%)
- 1 31
(11.5%)
4
(16.7%)
4
(14.8%)
3
(10.7%)
3
(10.3%)
6
(20%)
4
(13.3%)
1
(3.7%)
1
(4.3%)
3
(11.5%)
2
(7.7%)
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